BUILD YOUR DREAMS HERE 


FlowJet Waterjet Class 


Flowjet Waterjet SBU 


FlowJet Policy 


1.) The FlowJet draws a large amount of water and power while it is running. Because of the high 
pressure and tolerances involved, it also requires regular rebuilds of the pump, the pressure lines, as 
well as all the areas where the garnet and water stream flow through. 


Because of the high consumables and maintenance cost of running the waterjet, there is a fee 
charged for cut time. This fee only applies to actual cutting time on the machine, not over all 
reservation, set up or time spent on air passes. 


2.) As the FlowJet is a new machine in the TechShop environment, unforeseen changes in policy 
and machine status may occur. The TechShop staff will do its best to keep you informed on these 
changes, however do not forget to add your email to the FlowJet email list. 


3.) The FlowJet cutter is a powerful, high precision machine. It is also a potentially dangerous 
machine, as well as a machine with expensive replacement parts. By participating in this class you 
agree that you understand the severity and your personal financial liability of misuse of this machine 
in any way. If there is situation where you are not 100% of your operation find a facilities staff 
member. 


Pump Timer Policy 


There is a timer on the Waterjet that tracks the total time the pump is running in seconds. After you 
have finished your cuts you will record this time on an invoice slip. 


When you check out the Waterjet kit from the front desk, you will be escorted to the machine where a 
dream coach will reset the timer with a facilities key. 


You are responsible for making sure the timer is reset before you begin cutting, otherwise you 
will be financially responsible for the time on the timer when you record your minutes. 


Medical Safety 


Being pierced or cut by the waterjet is a serious 
medical injury. 


Due to the nature of the venturi vacuum created 
by the cutting jet and the high pressure the 


= igs . f This person has been working with water jetting at pressures to 
water is under, it is possible that airborne 56,000 pa 1374 MPa, 3740 har, 3867 kg or al orem 
bacteria, cutting garnet, and unsanitary water my at oe ips (974 mops, This should be taker into acnaunt 
. during diagnosis. Unusual infections with microaerophilic or 
can be forced into your body far from the area of ganisms occurring at lower temperatures have been reported 
the cut. These may be gram-negative pathogens, such as these four in 
sewage. Bacterial swabs and blood cultures may therefore be 
_ helptul, A local poison contre) center shoulel be comtacted tor 
Any injury on the waterjet requires immediate additivnal treatment information. 
medical attention. Doctors should also test for | 
non localized infection and poison throughout —— 
the body. Flowjet medical card 
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Waterjet Information 


The Waterjet uses a highly pressurized stream of water mixed with garnet to erode away your cuts. In 
many ways it is more similar to sanding than regular cutting. 


There are many benefits of the waterjet cutting process: 
1. There is a precision control of the cutting stream, which can cut in any direction with very small 
kerf (width of cut line) 


2. The cutting process is one of the fastest used in modern manufacturing, combined with the high 
precision means repeatability of parts 


3. Since the jet stream is simply eroding away material at a high speed there are very few 
materials that a waterjet can not cut safely 


4. Unlike other high speed cutting processes, there are no high temperature changes in the 
material that can lead to warping or inaccuracy. 


Cutting Facts: 


During high pressure (regular) cutting, the flowjet waterjet stream has approximately 55,000 psi of 
pressure being concentrated into an area around .04 inches in diameter. 


When a brittle material is being prepared to cut with a pierce cut, the pressure of the stream is 
dropped to approximately 20,000 psi . 


The kerf (width of cut line) is determined by the orifice at the end of the mixing tube. The software will 
automatically offset the cutting head to accomodate kerf according to the current measurement of 
the mixing tube made by TechShop. You do not need to change your files to accomodate the cut 
line. 
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Hollow materials allow the 
stream to dissapate 


Basic material rules: 


You must know the specifics of your material before you cut 
because it will affect your settings on the machine. If you are not 
certain what your material is ask a facilities member for assistance. 


¢ Your material must be solid: Any material with space within 
it for the water to dissipate will allow the stream to loose its 
compact cutting ability and potentially redirect the pressure in 
a dangerous way. Do not attempt to cut hollow materials on the 
waterjet at TechShop. 


* Tempered glass (safety glass) will shatter if cut on a waterjet. 


Laminates and Layered materials: 


It is possible to cut layered materials on the Waterjet cutter. Generally having a facilities member 
perform a low pressure pierce cut (see next page) is recommended to prepare material for full 
pressure cutting. It is likely that a full pressure pierce will force apart the materials due to the speed 
and power of the stream. 


If you are “sandwiching” different materials for a cut, it is recommended to put the harder material on 
top to prevent water from splaying out when it begins to penetrate the second layer. Make sure all 
layers of material are firmly glued or clamped before cutting. 


Generally because of the accuracy and speed of the waterjet it is more efficient and precise to 
cut single sheets of material at a time. 


Softer material on top can lead to Harder material on top creates better cuts. 
separation when stream encounters 


harder material. 
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Must be capped = 

for vacuum to work . 

Venturi effect . 

The stream of water (blue arrow) is moving so fast it A 

creates a vacuum inside the mixing tube which draws 
garnet in from the line connected to the mini hopper. 


Garnet gets 


pulled in 


It is important to understand that garnet is not flowing 
until after the water stream is flowing and creating the 
vacuum. 


Piercing Brittle Materials with a Low Pressure Pierce Cut with Vacuum Assist. 


A pierce occurs when the cutting jet is turned on over the material and the material absorbs the full 
force of the stream as it initially punches through (before the stream begins moving). 


The cutting jet is a mixture of water and garnet except for a fraction of a second when the 
cutting jet initially starts, before the venturi is created. For brittle materials this moment is similar 
to being hit by a bullet or a having a nail forced through it and generally leads to undesired fracturing 
or shattering. 


A low pressure pierce cut utilizes a vacuum assist to push garnet in front of a lower pressure (20,000 
psi) water stream and safely pre cut all the starting holes in the material. The waterjet is accurate 
enough to then start its stream over each hole at full pressure and cut the material once the garnet is 
mixed into the stream. 


Brittle materials include: 


Glass, Ceramics, Masonry, Plastics, Certain woods, Laminates (multi layered materials like plywood) 


General Rule of Thumb: 


If it can shatter when you hit it with a hammer, you should have a TechShop facilities staff member 
perform a low pressure pierce cut to pierce all the holes on your material before you begin your cuts. 


Current Policy: 


Because low pressure cuts and running the vacuum assist require a manual change of pump 
pressure on some machines, our current policy is to have TechShop staff prepare the pump and run 
the quick pierce cuts. 


Cutting Brittle Materials without Pierces: 


There is no issue cutting brittle materials once the stream has reached its full speed and garnet is 
mixing in at a constant rate. If the stream starts off the material or you pierce the material significantly 
away from your part, a low pressure pierce may not be necessary. 
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Waterjet Functional Overview: 


Garnet is pressurized at the hopper (1), which stores the 
garnet and feeds a steady supply to the mini hopper (2). The 
mini hopper controls how fast the vacuum created by the 
cutting jet can pull the garnet into the cutting head (3) where 
it mixes into the stream. 


The water is pressurized by the pump and fed into the nozzle 
body as a stream (4). There it is focused by a diamond into 
the thin cutting stream (5). The high pressure stream flows 
through the mixing chamber (6), creating a venturi (low 
pressure vacuum) effect and drawing in garnet from the mini 
hopper. The water and garnet cutting stream then flows out 
the mixing tube (7). The yellow pierce shield and orange 
blast disk help control spray from the jet that could force 
water back into the system/garnet delivery system. 


Exploded View of Cutting Head ; —— 


[llustration curtosy of 
Flowjet training materials 


Garnet input from 
mini hopper 


Mixing Tube 


The Mixing tube is the major consumable of the 
waterjet. It was precision cut with an EDM cutter. 
Because of the need for precision it is very brittle and 
can not withstand very much force. 


It is designed to be one of the points of failure if the 
cutting head crashes. It will also be approximately 1/4” 
above your work while you are cutting and can run 
into uneven material or shifted. 


As the water stream flows through the tube it will 
eventually wear out. TechShop will replace tubes that 
are worn through normal extended use. 


IF YOU CRASH THE MIXING TUBE YOU WILL BE 
RESPONSIBLE FOR PAYING THE $250 FOR ITS 
REPLACEMENT. 
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The Abrasive Hopper: 


The hopper supplies a steady stream of Garnet to the is Plowet traning materials 
pressurized while cutting (40-60psi). The hopper should be 

checked regularly for indicators of low garnet level during your 

cut. If you are uncertain about reading the indicators ask a 

TechShop staff member for assistance. If there is an indicator x 
of low garnet, ask a TechShop staff member to add more to the © 
hopper. Only TechShop facilities staff can add more garnet 
to the hopper. 


oo 


The Mini Hopper 


The mini hopper controls how much garnet 
the vacuum created in the mixing tube is 
able to pull with a metering disk. 


Generally you should not be making 

adjustments here. However it is possible 

for water to travel backwards up the garnet Metering 

line and into the mini hopper. you want a ae. 
to pause your cut and dry the lines much 

before this happens but in a worst case - — 


scenario the water will divert out of the exit 
hole. 


NOTICE: IF THE GARNET IS CLOGGED _ Water 
THE WATER CAN TRAVEL FURTHER id 
UP THE TUBE THROUGH THE 

COMPRESSED SAND. DO NOT ALLOW 

THE Garnet TO BECOME COMPRESSED 

OR WATER TO WORK ITS WAY UP THE 

LINE. 


L Diverter 
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Software Flow 


Vector FlowPath FlowCut 6) 

Programs 
.ord 

Autocad Set up paths * Set material 
Corel Draw Traverse lines properties 
Illustrator Cutting speed % * Control Machine 
Inkscape Version Part placement 
Etc. R10 


In general you will use an external vector program to draw your parts then import them to the Flowjet 
software. FlowPath imports your parts as a .DXF file and adds pathing information to them. It then 
exports an .ORD file to FlowCut which controls the machine and cuts the part. 


Tips: 


If you draw with splines in a vector program there may be problems when converting to a .dxf file. 
Corel Draw currently does the best splines to polylines conversion when you export as a .DXF file 
version R10. 


Exporting from illustrator: Currently, the cleanest way to convert your illustrator files is to open them 
in Corel Draw and export the .dxf from there. 

1. Go to Edit -> Preferences -> Units and make sure your units are in inches 

2. Go to File -> Save As and save your file as an illustrator (.ai) file. 


3. When you click save, a save options menu comes up. The top field is where you select version 
number. SELECT “Illustrator 3” as your version number. 


4. Open the saved .ai file in Corel Draw. 
5. Go to File -> Export and select DXF - AutoCAD. 


6. When you click “Export” you will see an export menu. The top field is where you select version 
number. SELECT “AUTOCAD R10” as your version number. 
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Flow Path Software: General File Preparation Process 


Flow path converts your vector drawings into cutting instructions and paths for the waterjet cutter. It 
offers rudimentary drawing tools but it is recommended to draw your vectors in other programs includ- 
ing but not limited to: Autocad, CorelDraw, Illustrator, Inkscape, or other cad/vector programs. 


The format which imports best is a .DXF file (VERSION R10) 
which most vector programs can export. 


RL e lL 


Lead in and Tab Menu r 


—~ Fatt Menu | Select Menu 


Drawing Tools 


~_— = fiat ae. Move and Transform Menu 


x0, yO, point Cutting Table 


Cutting Speed Percentage 


| Draw Color 


General menu placement when program opens 


To import a file go to File > Import and select your .dxf file from your flashdrive. Though FlowPath 
can import other file types a .dxf file is going to import cleanest. 


1.) Import your vectors as a .DXF file: 


Import Troubleshooting: 


¢ If parts or all of your vectors disappear when they are imported: go back to the original file 
and make sure they are not grouped. Also release any compound vectors. 


¢ If part is not the correct size when imported in: Chances are when you exported you were 
working in other units than inches and the .dxf settings page option “1 unit = 1 inches” was left 
checked. Go back to your file and change export units. 


* If part exhibits strange curves or geometry: There was a problem converting your splines to 
arcs. Import your file into autocad then export .dxf (version R10) from autocad. 


Copyright 2005-2011 TechShop Inc. All Rights Reserved Version 1.1 Page 9 of 23 


Flowjet Waterjet SBU 


2.) Position your part on the cutting table: 


The first step is to position your part(s) on the table using the select tool and the tools in the move 
menu. The bottom left of the grid is your x=0, y=0 point. Take into account that you will be setting your 
cutting head on the waterjet to the bottom left corner of your material . 


Each Square on the Table is 2 inches by 2 inches 


Select Menu 


| General select tool 
Select (all) lines of same speed 


| Select contour entities (closed shapes) 


| Select (all) traverse lines 


| Select (all) cutting lines (lines w/ speed 


| Select all (cut and traverse lines) 


|| Deselect 


Important Tools in the Move Menu 


In general the only adjustments you 
should make to your part in Flowpath is 
moving and arranging your parts. 


Reflect Tool 
Rotate Tool 
Move Tool 
Scale by Factor 


Scale Tool Using the Move Tool: 

Offset Too! 1.) select your shapes using the select tool 
2.) click on the point you want to grab 

3.) move the part and click to drop it. 


ersion 1.1 


Flowjet Waterjet SBU 


3.) Define Cutting Speed of Your Lines 


In order for the flowjet to cut any line of your part out that line must have a speed percentage 
assigned to it. On the bottom of the screen you will see a scale from 20% to 100% with different 
colors associated to each percentile. It is critical that this step is performed before any Tabs or 
Pathing occurs. 


Understanding the percentages: 

When operating the WaterJet using the FlowCut software later in this course, you will tell the machine 
exactly what material is being cut and how thick it is. With this information the machine is going to 
calculate how quickly it can travel and still pierce the material. 


The number it calculates is the FASTEST SPEED at which it can move the water stream and have 
the stream pierce the material. This is an absolute minimum pierce and can lead to serrated/unclean 
edges and tapers in the material, but it will generally pierce the material. 

What the operater is allowed to choose is what percentage of that pierce speed to cut at. 

The lower the percentage, the slower the speed, the more accurate and clean the cuts will be. 
GENERALLY IT IS RECOMMENDED TO CUT AT 60%-40% SPEED FOR CLEAN CUTS. However, 


the program allows you to assign different cut speeds to different line segments incase some 
cuts need to be more precise than others. 


Set custom speed percentage 


1. Use the select menu tools to select the 
lines you want to add a speed to 


2. Click on the speed icon of desired speed 


3. Continue until all lines have a cutting 
speed assigned to them. 


Generally, you can simply use the select tool to grab all the shapes on the screen and assign them 
one speed. The cut quality on a waterjet is high enough that one speed will be accurate enough for all 
cuts. 
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Options in the Snap menu 


€.|| Disable Snap 


| Snap Grid Point 


| Snap Orthagonal 
|! Snap Endpoint 


a | Snap perpendicular 


| Snap nearest 
: | Snap centerpoint 
: | Snap 1/3 point 
| Snap mid point 
| Snap Quadrant Point 
| Snap Tangent Point 


| | Snap Intersection Point 


4.) Add tabs to your part if necessary 


Whatever options you enable in the snap menu will determine 
what your cursor snaps to when you are interacting with parts of 
your shape. 


Often if you are having problems selecting certain points on your 
part you need to enable or disable some of the snap options. 


Flowcut has a convenient feature that allows you to add tabs to your part to keep it attached to the 
material you are cutting it out of. When designing your part take into account the spacing between the 
slats that are supporting your part on the table. You will want to add tabs to your part if: 


* small enough to fall through the slats 


* has a geometry that may allow the part to tilt and create a protruding hazard for the cutting head 


to run into. 


Lead in and Tab Menu (part 1) 


Draw Lead in/out 
Draw Lead in/out with Traverse 
|| Property Setting for Lead Ins 


| Draw Tab Lines 


enu, then mouse over the spot you want to add a tab. 
hat side of the line/part you click on will determine the 
direction of the tab. 


o change tab sizes go to the Draw -> Tab Properties menu 
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5.) Create Paths for Cutting Head To Follow 


The next step is to create the actual paths the cutting stream will follow in order to make your part. 
NOTE: You can only path lines that already have a speed assigned to them. 
The three components of a path are: 


* Cut lines: solid lines with red arrows next to them where the jet will cut. 
¢ Traverse lines: 
* Lead in lines: Lines that start off of your part lines where the jet can start a pierce in the material 


The program has a very effective autopath function which will automatically create lead ins, paths and 
traverse lines for all shapes selected. 


Autopathing also automatically nests vectors: meaning that internal vectors will be cut before external 
vectors. It also automatically adds leads. 


Important Tools in the Pathing Menu 


Tape Measure 


Inspect Drawing 


“| Draw Traverse Lines 

Auto Order Path : cS 
“ | Manual Order Path zh | 
ir | | Back up (last intersection) 


AUTOPATH 
Make a selection and press enter when done: 


“| Remove Path 


How to use the auto path function: 


1. Use select menu to select all shapes. 
2. Click on Auto Order Path (AP) 
3. Push enter to apply paths 


When you finish autopathing inspect the paths: 


Generally the Auto Path function accurately creates paths for your part(s). Sometimes (see image to 
right) the path created is not what you want. Items to check: 


* Each line will have a red arrow next to it, THE SIDE THE ARROW IS ON IS WHAT SIDE THE 
WATER STREAM WILL CUT ON 


* Check the lead ins to make sure the pierce is beginning on the right side of your part. 
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Manually Creating Paths 


Sometimes it is preferrable to create manual paths if: 
* the auto path function does not interpret your parts correctly 


* if you have to begin a cut a set distance from the edge of your work 
¢ if you have lines that don’t make closed shapes that the program may not interpret correctly 


NOTE: manual pathing can lead to user error. On a complicated part it is difficult to see if you 
have pathed all the different shapes until the part is being cut. If you decide to manually path the file 
make certain you have pathed every shape and every vector. 


i.) Draw in the leads for all your contours 


First you will draw in the lead lines for all the seperate contours (closed shapes) of your part. As 
you add the lead lines, they are manually ordered numerically for use. After you are finished 
laying down your leads you will use the “Draw Traverse Lines” function to connect the leads 
with traverse lines. This function will connect them in the order they were added. 


Lead in and Tab Menu (part 2) \ead-in/Lead-out Properti 
| Lead n/Lead-out Properties | Trim Length of Lead.in/Lead-out for Arcs | 


| Draw Lead in/out Lh i-Giotec actives 


@ Leadn and lead-out 


Draw Lead in/out with Traverse 


© Lead-in only 


Property Setting for Lead ins ————————~> £: Landi ont 
in/out Line type 


D raw Ta b L i nes / Line Line lead.in and are lead-out 


© Arc © Are lead-in and line lead-out 


* At comer/on the line Comer lead-in only 


Line properties Arc properties Comer properties 


Property Setting Menu: | phe 
Generally in this menu you should only be adjusting [sete (5 ise Se | en 
the lead in distance or whether or not the lead in will fh | ecu: fine | | Radin: [TIE 

be a sharp line perpendicular to the path or an arc pagent: (P5550 —rdeou: (ODI «UTR: ch 
that comes off the part tangentally. 


Save as defaut | 


Manually Draw a Lead: 


1. Turn on appropriate options on the snap menu so 
your cursor snaps where you want on your part. \ 


2. When the cursor highlights the part of the line 
or endpoint where you want the lead in, click on 
the side of the line that you want the lead in to 
extend into. 


3. After drawing all your leads click the “Draw Traverse 
Lines” function on the Pathing menu. 
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ii.) Draw Manual Paths 


Once all your contours have lead ins, click on the “addselect the Manual Order Path tool from the 
Path Menu. It will ask you to select an open entity. Click on the lead in for the first contour you 
want to cut and the Path Properties menu will pop up. 


Path Properties: Kerf Off: set 


Semi-automated 
F™ Use Semi-automated 


Kerf is the thickness of a cut channel the water will 

cut when it follows the outline of your part. The kerf is 
automatically compensated by an offset later in flowCut, 
but when you are manually pathing it is important to 
decide which side of the path the cut will offset on. 


+ Kert offset 

| o Let 

_ (© Right (Recommended for DW cutting) 

| ™ None 

¢ Make sure to keep track of which side the kerf offset 
is, it will determine which direction you tell the head 
to travel in the next step. 


|| Offset valid for all entities 
i No offset for lead-in and lead-out 
Offset for lead-in and lead-out at corner 


* If you choose “none” the water jet will cut right on 
your vector lines. 


1.0000 neh 


Automatically lift up Z for traverse 


CAUTION: does not apply to existing traverses 
Another important setting is to check the box next to the 
“No offset for lead-in and lead-out” option. If this is not 
checked, when the waterjet begins and finishes your cut 
it will offset the line leaving a sharp nub sticking out of 
your part. Check the box underneath it incase your lead 
is coming off of a corner 


Once you click ok to the menu, click on the first lead in you want to path. The program will highlight 
the two line segments on either side of the lead in. Click on the line segment that will put the kerf 
offset on the correct side of your part. Once you have chosen a direction, the program will path until it 
hits another endpoint or juncture denoted by a red square. The next line or lines you can choose from 
will be highlighted in red. In the example below, with a right side offset kerf, you would click on the 


upper line. 


In this case we clicked the top segment so 
the kerf would be on the right side of the line 
(represented by the red arrows) 


1.) Click on the lead in 2.) Select which direction to 


travel from the lead 


This will be the next 
segment you click on 


This red square signifies 
the next junction 
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Note: if it appears that there is no line on the side of the junction for you to click on, zoom in. Often 
times the line segment is very short because of an arc that was converted to polylines and can not be 
seen unless you zoom in. 


Even manually pathing is very automated and will continue guiding you until all the shapes with lead 
ins and traverses are pathed. If at any point you need to step backwards and change a path that you 
chose use the Back Up tool on the path menu. 


Remember, if you did not draw a lead in or a traverse to a contour, 
it will NOT be pathed and subsequently not cut 


6.) Export your file as a .ORD file 
The final step in Flowcut is to export the pathed vectors as an .ORD file for FlowCut to read. Go to 


File > Export Path As and save the file to a usb drive. Since the computer that the waterjet runs off 
of us a solid state computer, you will run your cut files from this usb. 


Hold Down/Workholding: 

When the cutting head begins cutting there will be approximately 40 lbs of downward force applied 
to your part while it cuts. However, the movement of the water in the table can pick up and slide your 
material around ruining your cuts. 


If there is enough space between the slats it is possible to use clamps to clamp the edge of the 
material to the table. Heavy bags or blocks will also work well. 


EVERY WORKHOLDING SOLUTION CAN CREATE HAZARDS FOR THE HEAD TO CRASH INTO. 
BE VERY AWARE OF WHERE THE HAZARDS ARE GOING TO BE ON YOUR MATERIAL. 


Copyright 2005-2011 TechShop Inc. All Rights Reserved Version 1.1 Page 16 of 23 


Flowjet Waterjet SBU 


General Machine preparation for cutting 


Follow the machine startup checklist at the end of this document to start up the machine for your 
particular location. Startup includes activating air, resetting the emergency stops, water, power, the 


garnet hopper, and the water softener (if necessary). 


Homing the X,Y and (if necessary) Z axis: 


Everytime the waterjet is turned on it must be re-homed so that the machine head knows where it 

is in reference to the hard stops on the table. When the program starts the cutting head’s position is 
assigned a negative value telling the machine that it has exceeded the limits of travel. Before you can 
move the head with the keyboard however you must change the values on the cutting envelope. 


Homing the X,Y axis: 


1. 


o 
3. 
4. 


open flowcut 
go to Setup > Cutting Envelope 
set Xo and Yo to “0” 


click on Run Machine button on the —————_» 


bottom right corner 


Cutting head parameters 


aes) Shiin's or 
center(0,0) 

: Yinax= (in 
(min, Yin) 


Coordinates refer to center of head 


Cancel | 


5. Select the “high jog speed” radio button and use the keyboard keys to 
move the cutting head as close to 0,0 as possible. This will cut travel time 
when the machine homes as well as allow you to safely guide the head 


6. Click on the homing button in the center of the arrow key —————* 


7. Select “Go to Machine Home” and push enter. NOTE: Machine head will 


across the table. 


begin moving unguided. Make certain there are no obstructions on the 


cutting table. 


Homing the Z axis: TECHSHOP SAN JOSE MACHINE ONLY 


1. click on the Run Machine button on bottom right corner. 


2. 


Click on home Z axis button 


3. Note: this is not necessary on the S.F. Machine because 
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FlowCut Software: General File Cut Process 


® 


FlowCut controls the machine real time and cuts the files you prepared in FlowPath. Go to File > 
Open and find the files you've saved to your flash drive. 


It is vital that you set your 
material and thickness 
settings correctly to cut. 


fi 


[Qlalala) sale] |e) (<7 


= | 


Y: 4.3078 Z: 0.0000 


X: -0.3958 


Thickness. [0.25 inch 


Machinability: 
[882-Alumnum (6061) SSS 


It is possible to change 
the speed of your cuts 
in Flowcut as well. 


Toolradius: {0.022 inch Scale:{3 v] | 


Pierce time: 75. sec 


Number of jet ON cycles: 2 
Cutting lenath: 25.91 36 inch 
Total path length: 29.2202 inch 


Jet onfoffO Abrasive onjoffO 


Jet offset 0.022 


5. 


[Thickness 0.25 Machindbility 8,62---Aluminum (6061) Pierce time 


LL as 
(TechShop Staff Only) 


1.) Setting your material: 


Nufnber of entities 70 


This is one of the most important steps in the cutting process. Thickness: em 

FlowCut has an internal calculator that converts material and 

thickness into a cut speed that will allow the jet stream of abrasive itoane ss | 

and water to cleanly cut your parts. ad aha | 
one [8.62--Aluminum (6061} ~] |i 


EVERY TIME YOU OPEN A NEW FILE THESE TWO PROPERTIES —ostiadus. [0227 inch Scale [y=] 


MUST BE SET AGAIN Pierce time: [566 sec 
Cost-None: 0.00 
Estimated time: 19'39" 
Estimated abrasive used) 17.6428 Ib | 
Number of jet ON cycles: 2 
Cutting length: 25.9136 inch | 


Total path length: 


29.2202 inch | 
4 


Measured by facilities and set in 
defaults menu DO NOT ALTER 


; : \ 
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Jet Setup: (facilities only) 


This set of menus should generally only be used by facilities. 


Preview: 


This button leads the user to a preview screen where they can watch a virtual representation of their 
part cutting. Cut lines will be red, traverse lines will be green. It is recommended to watch a preview 


of your part cutting before starting the cut. 


Run Machine: za 


This button leads the user to the main interaction screen for the machine. When in this screen the 
arrow keys are activated and can move the head. 


®) FlowCUT ( C:\Users\Melo: 


[File Edit View Postp 


Manual Machine Controls 


Water Abrasive 


ceo Wom won| 


1 «~ Low pressure 
Pump: © 6] (* High pressure 


: : 7 speed head travels at with oe 
| arrow controls. aay ot 
i \ ® Low jog speed = © High jog speed 


4 Homing Dialogue 


Abrasive flow rate 110 
Jet offset 0.022 Piercetime 5.66 


e 0.0130 Mixing tube 0.0400 Water pressure 5000 
0.25 Machinability 8,62---Aluminum (6061) 


Esc» to abort 


70 


! 
| 


Number of entities 
aa BS a SSS SSS GS 


Information about cut, material and pressure 
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2.) Using The Homing Dialogue: Set zero on your material 


This is one of the most important menus when operating the waterjet. 


First you must set a home (0,0) based off of your 
material on the cutting table. 


Homing Dialog 
1. RAISE YOUR ZAXIS TO CLEAR YOUR | Homing routine 
MATERIAL WHEN MOVING. | * Go to user-defined home 


2. User the arrow keys to position machine | | © Set current position as user home 
head at bottom left corner of material. TM Saveu 


Go to the latest user-defined home 


3. Select “Set current position as user home” 
4. Press “Ok” or hit ENTER 


© Go to machine home 


‘ Go to position: 


Position 1 


After you set this home, every time you tell the 
machine to go to user-defined home it will go to 
this spot on your part. 


NOTE: One of the best features on the waterjet is the recording of the user-defined home. When you 
set a home there is a cell in an internal database that precisely records the position of the cutting 
head. Every time you set a new home this cell is overwritten. 


NOTE: THE WATERJET AT TECHSHOP SAN JOSE AUTOMATICALLY RECORDS Z HEIGHT 
WHEN YOU SET USER HOME. IT WILL MOVE THE Z AXIS AS WELL WHEN YOU SEND IT TO 
USER DEFINED HOME 


However, in case of a pause, an emergency stop being triggered, or even a power outage, this value 
is stored. Here is how to recover your zero: 

1. DO NOT MOVE YOUR PART 

2. (If power outage) re-home the machine x,y axis 

3. Make sure the machine head can safely travel to the last home you set. 


4. Select “Go to the latest user-defined home” and press “Ok” or hit Enter. THIS WILL MOVE THE 
HEAD BACK TO YOUR ZERO BEFORE YOU LOST POWER. 


5. Select “Set Current Position as User Home” and press “Ok” or hit Enter 
By this process you can generally always recover your zero. 
After you have set a zero, selecting “go to user defined zero” and clicking “ok” will move the cutting 
head to the place you defined as home. Also, a red circle will appear on the bottom left corner of the 


screen with the table and your part that will move to show where the cutting head is in relation to your 
home. 
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3.) Performing a box check on your part 


Once you have set your home, the cutting head 
position will be accurately represented by a red circle. 
Every movement will generate a new positioning circle 
so you can trace the path of your cutting head. 


Before you cut a part, use the arrow keys to create 
a box around your part while physically watching the 
head move. Use this box to check distances from 
workholding/holdown as well as other obstacles. 


The F12 key on the keyboard refreshes the screen and 
clears old dots. 


Everytime you get ready to perform a cut TechShop policy is that you MUST do a box check to 
ensure your cutting head will not crash into your workholding or part. 


4.) Set the Z-Axis above your part 


Using the Page up/Page down keys on the keyboard (or the manual Z axis move if this applies to 
your machine), set your cutting head between 1/4 and 1/8 inches above your material using the 
guage provided in the Waterjet checkout box. Do not touch the bottom of the mixing tube with the 
guage, only hold it next to the mixing tube to visualize height. 


WARNING: Pay close attention to the height of your material at all points. It is good practice move the 
cutting head around and do a slow check of how far it is above the material in case there are uneven 
surfaces you can not see. 


5.) Use the Machine Controls to Start your cut. 


Once you have set your home, and performed a box check around your part, you are ready to begin 


cutting. 
Start Cut Button 


1. Make sure that automatic option is selected on the water 
and abrasive controls 


2. Turn the Pump on by pressing the green button and 
allow it to cycle to full pressure. 


3. Press the Start Cut button 


C Low pressure 
ane ® | Pine © (6 @ High pressure 


Pump on/off Water and 
Abrasive controls 


While cutting you should constantly watch: 


* The abrasive feed line to make sure the garnett is flowing 


* The travel path of the cut to make sure no obstructions 
have appeared. (Cut out parts shifting, Workholding 
pieces shifting). 
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Manually Testing the Cutting Stream: 


Manually start water or abrasive 


If you want to test the water stream in the case of a blockage 
or other error, you can turn on both the water and the abrasive Water 
manually. 


1. Turn pump on by pressing green button and allowing it to 
cycle to full pressure. 


2. Move cutting head off of material and in between support 2.) Start 1.) Disengage 
slats on table. stream computer 


3. Manually start water by first pressing the red button with the control 


x to disengage computer control. Once it is disengaged the 
green button will activate. Pressing the green button will start 
the water flow 


4. Manually start abrasive flow in the same way you started 
the water stream. 


Removing a garnet clog from the machine 


While you are cutting your parts your attention should constantly be on the abrasive flow in the tube 
coming off of the cutting head. It is possible for garnet to become clogged up in the mixing tube or 
mixing chamber. If this happens you can visually see the tube fill up with garnett. 

1. Pause the machine. 


. Remove the hose from the cutting head 


2 
3. Dump the garnett into the tank. 
4. 


Dry the tube and surrounding area with an 
air hose. Also use air to clear out clogged 
sand in mixing tube. 


5. Re attach the hose. 


Watch for garnet clog. 


6. Move the cutting head off of the part, 
inbetween slats. 


7. Manually test the cutting stream using 
above procedure. 


8. Use the cut from a point procedure on the 
next page to restart your cut. 


If water is still flowing: this means you are cutting your 
part without abrasive and will likely shatter any brittle 
material STOP THE CUT IMMEDIATELY. 


| 


If water is not flowing: it is being diverted backwards into 
the system and possibly forced up towards the mini hopper. Mixing chamber clog — Mixing tube clog 
STOP THE CUT IMMEDIATELY. In this case ask facilities | (Most Common) 
for help to dry any wet components including the mini 
hopper. 
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Cut from a Point 


If at any point you need to stop a cut and move the cutting head you can resume your cut granted you 
do not move your material. 


1. Go to Cutting > Cut from a Point 


2. The cursor will snap to traverse lines and cutting lines, use it to select where to re-start the cut. 
In general it is best practice to start the cut slightly previous to the point where the last cut was 
stopped. 


3. The program will ask you if you want to use current position as new home. Click NO. 


4. The program will begin cutting automatically, watch the head. 


Jog to a Point 


Every time you home the machine it can calculate precisely 
where the cutting head is at all times. If you create a fixture to 
hold pieces of your material or ever wish to move to a precise 
set of coordinates you can have the machine automatically jog 
there by going to Cutting > Jog to a Point and inserting your 
coordinates. 


Cut from a Point 


If at any point you need to stop a cut and move the cutting head you can resume your cut granted you 
do not move your material. 
1. Go to Cutting > Cut from a Point 


2. The cursor will snap to traverse lines and cutting lines, use it to select where to re-start the cut. 
In general it is best practice to start the cut slightly previous to the point where the last cut was 
stopped. 


3. The program will ask you if you want to use current position as new home. Click NO. 


4. The program will begin cutting automatically, watch the head. 
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Useful Links 


http://www.waterjets.org/ 
A useful website with online resources, discussion groups and project ideas. 


What’s Next? 


After successfully completing this Waterjet class, you might be interested in these classes: 


Illustrator for CNC: In this class learn how to create clean vectors optimized for CNC work using 
Adobe Illustrator. Fast vector iteration will optimize your designs, and understanding clean vector 
theory can dramatically decrease the time spent prepping files as well as over all cut time on the 
Waterjet. 


Corel Draw for CNC: In this class learn how to create clean vectors optimized for CNC work 
using Corel Draw. Fast vector iteration will optimize your designs, and understanding clean vector 
theory can dramatically decrease the time spent prepping files as well as over all cut time on the 
Waterjet. 
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